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(54) SWASH PLATE TYPE COMPRESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a variable capacity 
function at a low cost in a two-stage swash plate 
compressor. 

SOLUTION: The diameter size of a first piston part 8b is 
made larger than the diameter size of a second piston part 
8a, thereby opening and closing a by-path passage 40 for 
communicating a swash plate chamber 38a with a 
communicating passage 30. Thus, the capacity of a swash 
plate type compressor in the case of closing the by-pass 
passage 40 is determined by the volume of a first operating 
chamber 38, and the capacity of the swash plate 
compressor in the case of opening the by-pass passage 40 
is determined by the volume of a second operating chamber 
39. Accordingly, a variable capacity mechanism can be 
realized by opening and closing of the by-pass passage 40. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The revolving shaft (5) which obtains driving force and rotates, and housing which carries out 
the maintenance receipt of said revolving shaft (5) pivotable (1, 2, 3, 4), Two or more cylinders formed 
in said housing (2 3) at said revolving shaft (5) and parallel (9a, 9b), The dual leadership piston which 
has the 1st and 2 piston section (8b, 8a) from which it reciprocates within said cylinder (9a, 9b), and a 
diameter size method differs on shaft-orientations order both sides (8), The cam plate which it is 
prepared [ cam plate ] in said revolving shaft (5), and rotation of said revolving shaft (5) is changed 
[ cam plate ] into a reciprocating motion, and makes said dual leadership piston (8) reciprocate (6), Two 
or more 1st actuation rooms formed of said cylinder (9a, 9b) and said 1st piston section (8b) (38), Two 
or more 2nd actuation rooms formed of said cylinder (9a, 9b) and said 2nd piston section (8a) (39), The 
inhalation way which is formed in said housing (1, 2, 3, 4), and leads a fluid to said two or more 1st 
actuation rooms (38) (24, 38a, 27, 29), The repressing free passage way which the fluid breathed out 
from said two or more 1st actuation rooms (38) is gathered, and leads it to said two or more 2nd 
actuation rooms (39) (28, 30, 31), The bypass way which makes said inhalation way (24, 38a, 27, 29) 
and said repressing free passage way (28, 30, 31) open for free passage (40), It is the cam-plate mold 
compressor characterized by being characterized by having the closing motion valve (41) which opens 
and closes said bypass way (40), and the diameter size method of said 1st piston section (8b) being 
larger than the diameter size method of said 2nd piston section (8a). 

[Claim 2] Said bypass way (40) is a cam-plate mold compressor according to claim 1 characterized by 
being formed in said housing (1, 2, 3, 4). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses for a refrigerating cycle about a two-stage compression-type 

variable-capacity cam-plate mold compressor and is suitable. 

[0002] 

[Description of the Prior Art] A two-stage compression-type cam-plate mold compressor changes 
rotation of a revolving shaft into a reciprocating motion as everyone knows through the cam plate aslant 
arranged to a revolving shaft, and carries out movable [ of the dual leadership piston ]. A fluid is 
compressed at the 1st actuation room formed in the end side of this dual leadership piston, and after that, 
the fluid compressed at the 1st actuation room is led to the 2nd actuation room formed in the other end 
side, and is compressed again. 

[0003] Moreover, as a variable-capacity-type cam-plate mold compressor, by JP,55-160187,A, the fluid 
breathed out from two or more actuation rooms is gathered in two or more regurgitation rooms, and 
what makes discharging volume adjustable is devised by controlling the closing motion valve which 
opens the breathed-out fluid to an inhalatorium. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since a design given in the above-mentioned 
official report must form two or more regurgitation rooms, the configuration of front housing with 
which a regurgitation room is formed, and rear housing ** will become complicated, and it will cause 
enlargement and manufacturing cost lifting of both housing, as a result will cause manufacturing cost 
lifting of a cam-plate mold compressor. 

[0005] This invention aims at realizing a variable-capacity function cheaply in a two-stage compression- 
type cam-plate mold compressor in view of the point describing above. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the following technical 
means are used for this invention. The inhalation way which the diameter size methods of the 1st and 2 
piston section (8b, 8a) of a dual leadership piston (8) differ mutually, and leads a fluid to two or more 
1st actuation rooms (38) further in invention according to claim 1 to 3 (24, 38a, 27, 29), It is 
characterized by arranging a closing motion valve (41) in the bypass way (40) which makes the 
repressing free passage way (28, 30, 31) which the fluid breathed out from two or more 1st actuation 
rooms (38) is gathered, and leads it to two or more 2nd actuation rooms (39) open for free passage. 
[0007] if this closes a closing motion valve (41) so that it may mention later, the fluid compressed at the 
1st actuation room (38) should pass a repressing free passage way (28, 30, 31) ~ it is inhaled and 
repressed by the 2nd actuation room (39). That is, the discharging volume in the condition of having 
closed the closing motion valve (41) is determined by the volume of the 1st actuation room (38). On the 
other hand, if a closing motion valve (41) is opened, since the pressure of the fluid compressed at the 1st 
actuation room (38) will become equal to the pressure in an inhalation way (24, 38a, 27, 29), i.e., suction 
pressure, the work of compression in the 1st actuation room (38) turns into lost work, and a fluid should 
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pass an inhalation way (24, 38a, 27, 29) and a repressing free passage way (28, 30, 31) - since it is 
inhaled and compressed by the 2nd actuation room (39), the discharging volume in the condition of 
having opened the closing motion valve (41) is determined by the volume of the 2nd actuation room 
(39). 

[0008] Moreover, since the diameter size methods of the 1st and 2 piston section (8b, 8a) differ 
mutually, the volume of a 1st and 2 actuation room (38 39) also differs mutually. That is, the capacity of 
a cam-plate mold compressor changes with closing motion actuation of a closing motion valve (41). As 
stated above, the diameter size method of the 1st and 2 piston section (8b, 8a) is changed mutually. With 
and a simple means to open and close the bypass way (40) which makes an inhalation way (24, 38a, 27, 
29) and a repressing free passage way (28, 30, 3 1) open for free passage Since the variable-capacity 
device of a cam-plate mold compressor is realizable, manufacturing cost lifting of a cam-plate mold 
compressor can be controlled. 

[0009] In invention according to claim 2, the diameter size method of the 1st piston section (8b) is 
characterized by being smaller than the diameter size method of the 2nd piston section (8a). In invention 
according to claim 3, a bypass way (40) is characterized by being formed in housing (1, 2, 3, 4). In 
addition, the sign in the parenthesis of each above-mentioned means shows response relation with the 
concrete means given in an operation gestalt mentioned later. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which shows this invention in 
drawing is explained. 

(The 1st operation gestalt) The cam-plate mold compressor concerning this operation gestalt is a thing at 
the time of using for the refrigerating cycle which uses a refrigerant with the high working pressure of a 
carbon dioxide (C02) etc., and dr awing 1 shows the shaft-orientations cross section of the cam-plate 
mold compressor (it is only hereafter called a compressor.) concerning this invention. 
[001 1] 5 is the revolving shaft which obtains the driving force from external driving sources (engine for 
car transit etc.), and rotates through the electromagnetic clutch which is not illustrated, and this 
revolving shaft 5 is held pivotable by the radial bearing 13 and 14 and thrust bearing 1 1 and 12 which 
have been arranged at cylinder blocks (housing) 2 and 3. Here, radial bearing 13 and 14 opposed the 
load of the perpendicular direction of a revolving shaft 5, and thrust bearing 1 1 and 12 has opposed the 
axial load of a revolving shaft 5. 

[0012] In a cylinder block 2 and 3, centering on a revolving shaft 5, parallel, and a revolving shaft 5, 
Cylinders 9a and 9b are formed in the location equally divided into three in the hoop direction, and 
cylinder 9b is formed for cylinder 9a with a total of six three at the cylinder block 2 side at the three and 
cylinder block 3 side. Moreover, two or more 1st actuation rooms 38 and 2nd actuation rooms 39 are 
formed in both the cylinders 9a and 9b for the dual leadership piston 8 which has the 1st and 2 piston 
sections 8b and 8a from which a diameter size method differs on shaft-orientations order both sides, 
respectively of an insertion **** cage, this dual leadership piston 8, and both the cylinders 9b and 9a. In 
addition, with this operation gestalt, since the diameter size method of 1st piston section 8b is larger than 
the diameter size method of 2nd piston section 8a, the volume of the 1st actuation room 38 becomes 
larger than the volume of the 2nd actuation room 39. 

[0013] The dual leadership piston 8 is driven with the specified quantity ****** cam plate 6 to the 
revolving shaft combined with the revolving shaft 5, and this cam plate 6 changes rotation of a revolving 
shaft 5 into a reciprocating motion, and it makes the dual leadership piston 8 reciprocate in both cylinder 
9a and 9b. In addition, between the cam plate 6 and the dual leadership piston 8, the shoe 7 of a couple 
is arranged so that both may exercise smoothly, and three dual leadership pistons 8 are arranged at the 
circumference of a revolving shaft 5, as shown in drawing 2 and 3. 

[0014] The inhalation opening 24 which inhales the refrigerant which flowed into the cylinder block 2 
the evaporator of the refrigerating cycle which is not illustrated is formed, and this inhalation opening 24 
is open for free passage to cam-plate room 38a which both the cylinder blocks 2 and the cam plate 6 
formed in three rotate. Moreover, the valve plates 15 and 16 which blockade both the actuation room 38, 
the suction valve portions 2 1 and 22 which prevent the back run of the refrigerant inhaled in 39, and 
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both the cylinders 9a and 9b are arranged at the end face of both the cylinder blocks 2 and 3. It is fixed 
to the valve plate 15 with the bolt with which the valve basalia 18 to which the inhalation opening 34 
which is open for free passage to cylinder 9a, and a delivery 35 regulate the maximum opening of the 
discharge valve 17 which prevents the back run of the refrigerant breathed out from the actuation room 
39 in the delivery 35 of the opposite hand of formation **** cage and cylinder 9a, and this discharge 
valve 17 to a valve plate 15 is not illustrated. Similarly the inhalation opening 25 and the delivery 26 
which are open for free passage to cylinder 9b are formed in the valve plate 16, and it is fixed to the 
valve plate 16 with the bolt with which a discharge valve 19 and the valve basalia 20 are not illustrated 
in the delivery 26 of the opposite hand of cylinder 9b. 

[001 5] In addition, a valve plate 15 and a discharge valve 17 are pinched by the front housing 1 and the 
cylinder block 2, and are ******( e d) by the bolt 37. Similarly, a valve plate 16 and a discharge valve 19 
are pinched by the rear housing 4 and the cylinder block 3, and are ******( e d) by the bolt 36. In the 
front housing 1, the shaft sealing 10 which prevents that a refrigerant leaks from the clearance between 
the front housing 1 and a revolving shaft 5 to the exterior has been arranged, and this shaft sealing 10 
has prevented the leakage of a refrigerant in contact with end-face 10b of ring 10a pressed fit in the 
revolving shaft 5. And the inhalation opening 34, the front intermediate pressure room 31 open for free 
passage and the delivery 35, and the regurgitation room 32 open for free passage are formed in the front 
housing 1. 

[0016] In addition, as the front intermediate pressure room 31 is shown in drawing 2 , the refrigerant is 
distributed to three inhalation openings 34 formed in the front housing 1, and the regurgitation room 32 
gathers the refrigerant breathed out from three deliveries 35 formed in the front housing 1, and carries 
out the regurgitation of the refrigerant to the condenser of the refrigerating cycle which is not illustrated 
from the delivery 23 formed in the front housing 1 . 

[0017] Moreover, as shown in the rear housing 4 at drawing J , the inhalation opening 25, the 
inhalatorium 27 open for free passage and the delivery 26, and the rear intermediate pressure room 28 
open for free passage are formed, and the inhalatorium 27 is open for free passage with cam-plate room 
38a with the free passage way 29. Furthermore, the rear intermediate pressure room 28 is open for free 
passage with the front intermediate pressure room 31 of the front housing 1 with the free passage way 30 
formed in cylinder blocks 2 and 3. 

[0018] In addition, the inhalatorium 27 has distributed the refrigerant to three inhalation openings 25 
formed in the rear housing 4, and the rear intermediate pressure room 28 gathers the refrigerant breathed 
out from three deliveries 26 formed in the rear housing 4, and it is making the free passage way 30 open 
it for free passage, as shown in drawing 3 . Moreover, 40 is a bypass way (formed in the broken-line 
section and space back side.) which makes cam-plate room 38a and the free passage way 30 open for 
free passage, and 41 is the non-energizing **** type solenoid valve (closing motion valve) 41 which 
opens and closes the bypass way 40. This solenoid valve 41 consists of stopper section (fixed iron core) 
41c which opposes plunger 41b which serves both as yoke housing section 41a which makes the 
magnetic path of the solenoid valve 41 united with the cylinder block 2, and the valve element which 
opens and closes the bypass way 40 and a moving core (plunger), and plunger 41b, coil-spring 41 d for 
the returns of plunger 41b, and exiting coil 41e. 

[0019] And as shown in drawin g 4 , it is controlled by the control unit 42 and the signal from the coolant 
temperature sensor which detects the circulating water temperature which flows into the heater core for 
heating which is not illustrated, and the air conditioning sensor S which detects information required to 
control air conditioners, such as a sensor, whenever [ vehicle outdoor temperature sensor or vehicle 
room air temperature ] is inputted into this control unit 42, and the solenoid valve 41 is controlling said 
electromagnetic-clutch EC and solenoid valve 41 based on these signals. 

[0020] In addition, after extent time amount passed the solenoid valve 41 several seconds (about 2 - 3 
seconds) an aperture and after that in connection of an electromagnetic clutch and coincidence, it 
controlled by this operation gestalt to close a solenoid valve 41, and the displeasure of the crew at the 
time of electromagnetic-clutch connection is controlled. Next, actuation of the compressor concerning 
this operation gestalt is described. 
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1 . Maximum Discharging Volume Operation (Condition Which Closed Solenoid Valve 41) 
The low-pressure refrigerant (this operation gestalt about 35 kgf/cm2) inhaled from the inhalation 
opening 24 is breathed out by the rear intermediate pressure room 28, after being inhaled at the 1st 
actuation room 38 through cam-plate room 38a, the free passage way 29, an inhalatorium 27, and the 
inhalation way that results in the inhalation opening 25 and compressing even intermediate pressure 
(this operation gestalt about 60 kgf/cm2). Furthermore, a refrigerant is inhaled at the 2nd actuation room 
39 through the free passage way 30, the front intermediate pressure room 31, and the repressing free 
passage way that results in the inhalation opening 34. Then, a refrigerant is compressed to a discharge 
pressure (this operation gestalt about 110 kgf/cm2) at the 2nd actuation room 39, and carries out the 
regurgitation to the compressor exterior from a delivery 23 through the regurgitation room 32. 
Therefore, two steps of refrigerants are compressed at the 1st actuation room 38 and the 2nd actuation 
room 39 (refer to drawing 1 ). 

[0021] 2. Variable-Capacity Operation (Condition Which Opened Solenoid Valve 41) 
It is inhaled at the 1st actuation room 38 through cam-plate room 38a, the free passage way 29, an 
inhalatorium 27, and the inhalation opening 25, even intermediate pressure is compressed, and the low- 
pressure refrigerant inhaled from the inhalation opening 24 is breathed out by the rear intermediate 
pressure room 28. However, since the bypass way 40 is open, rear intermediate pressure room 28 
internal pressure becomes equal to cam-plate room 38a internal pressure (inlet pressure). 
[0022] Thereby, since the work of compression in the 1st actuation room 38 turns into lost work, after 
being inhaled at the 2nd actuation room 39 through cam-plate room 38a, the free passage way 30, the 
front intermediate pressure room 31, and the inhalation opening 34, the refrigerant inhaled from the 
inhalation opening 24 is compressed at the 2nd actuation room 39, and is breathed out by the 
compressor exterior from a delivery 23 through the regurgitation room 32. And since the volume of the 
2nd actuation room 39 is smaller than the volume of the 1st actuation room 38, the amount of 
refrigerants breathed out from a delivery 23 (inhaled by 2nd actuation room 39), i.e., a mass flow rate, 
decreases (refer to dxawingji ). 

[0023] Next, the description of this operation gestalt is described. According to this operation gestalt, 
the bypass way 40 which makes cam-plate room 38a and the free passage way 30 open for free passage 
is formed, and with a simple means to open and close this bypass way 40, since a good capacity device 
is realizable, manufacturing cost lifting of the two-stage compression-type cam-plate mold compressor 
which has a variable-capacity function can be controlled. 

[0024] (The 2nd operation gestalt) This operation gestalt did not open and close the bypass way 40 
directly with a solenoid valve 41, but as shown in drawing 6 , it carried out closing motion actuation of 
the valve element 42 which opens and closes the bypass way 40 directly indirectly with the solenoid 
valve 41 (it considered as the pilot type). That is, a valve element 42 forms the free passage way 44 
which makes the rear intermediate pressure room 28 open for free passage the end side of the cylinder 
43 contained possible [ a reciprocating motion ], and the free passage way 45 which makes the 
regurgitation room 32 open an other end side for free passage, and arranges a solenoid valve 41 in the 
free passage way 45. In addition, 46 is a coil spring for the returns of a valve element 42. 
[0025] Next, actuation of this operation gestalt is described. Unlike the 1st operation gestalt, a solenoid 
valve 41 is opened at the time of the maximum discharging volume operation. Thereby, the discharge 
pressure in the regurgitation room 32 acts on the other end side of a valve element 42, overcomes the 
elastic force of a coil spring 46, moves a valve element 42 rightward [ space ], and closes the bypass 
way 40. Therefore, the maximum discharging volume operation can be performed. 
[0026] On the other hand, a solenoid valve 41 is closed at the time of variable-capacity operation (refer 
to drawing 7 ). Thereby, since the discharge pressure in the regurgitation room 32 stops acting on the 
other end side of a valve element 42, a valve element 42 moves leftward [ space ] according to the 
elastic force of a coil spring 46. Therefore, since the bypass way 40 opens, variable-capacity operation 
can be performed. By the way, with an above-mentioned operation gestalt, although the bypass way 40 
was formed in the cylinder block 2, external piping which makes cam-plate room 38a and the free 
passage way 30 open for free passage can be arranged out of a cam-plate mold compressor, and this 
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invention can be carried out also as a bypass way 40. 
[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention uses for a refrigerating cycle about a two-stage compression-type 
variable-capacity cam-plate mold compressor and is suitable. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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PRIOR ART 



[Description of the Prior Art] A two-stage compression-type cam-plate mold compressor changes 
rotation of a revolving shaft into a reciprocating motion as everyone knows through the cam plate aslant 
arranged to a revolving shaft, and carries out movable [ of the dual leadership piston ]. A fluid is 
compressed at the 1st actuation room formed in the end side of this dual leadership piston, and after that, 
the fluid compressed at the 1st actuation room is led to the 2nd actuation room formed in the other end 
side, and is compressed again. 

[0003] Moreover, as a variable-capacity-type cam-plate mold compressor, by JP,55-160187,A, the fluid 
breathed out from two or more actuation rooms is gathered in two or more regurgitation rooms, and 
what makes discharging volume adjustable is devised by controlling the closing motion valve which 
opens the breathed-out fluid to an inhalatorium. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since a design given in the above-mentioned 
official report must form two or more regurgitation rooms, the configuration of front housing with 
which a regurgitation room is formed, and rear housing ** will become complicated, and it will cause 
enlargement and manufacturing cost lifting of both housing, as a result will cause manufacturing cost 
lifting of a cam-plate mold compressor. 

[0005] This invention aims at realizing a variable-capacity function cheaply in a two-stage compression- 
type cam-plate mold compressor in view of the point describing above. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje , 



10/4/2007 



JP, 10-047243, A [MEANS] 



Page 1 of 4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, the following technical 
means are used for this invention. The inhalation way which the diameter size methods of the 1st and 2 
piston section (8b, 8a) of a dual leadership piston (8) differ mutually, and leads a fluid to two or more 
1st actuation rooms (38) further in invention according to claim 1 to 3 (24, 38a, 27, 29), It is 
characterized by arranging a closing motion valve (41) in the bypass way (40) which makes the 
repressing free passage way (28, 30, 31) which the fluid breathed out from two or more 1st actuation 
rooms (38) is gathered, and leads it to two or more 2nd actuation rooms (39) open for free passage. 
[0007] if this closes a closing motion valve (41) so that it may mention later, the fluid compressed at the 
1st actuation room (38) should pass a repressing free passage way (28, 30, 31) ~ it is inhaled and 
repressed by the 2nd actuation room (39). That is, the discharging volume in the condition of having 
closed the closing motion valve (41) is determined by the volume of the 1st actuation room (38). On the 
other hand, if a closing motion valve (41) is opened, since the pressure of the fluid compressed at the 1st 
actuation room (38) will become equal to the pressure in an inhalation way (24, 38a, 27, 29), i.e., suction 
pressure, the work of compression in the 1st actuation room (38) turns into lost work, and a fluid should 
pass an inhalation way (24, 38a, 27, 29) and a repressing free passage way (28, 30, 31) ~ since it is 
inhaled and compressed by the 2nd actuation room (39), the discharging volume in the condition of 
having opened the closing motion valve (41) is determined by the volume of the 2nd actuation room 
(39). 

[0008] Moreover, since the diameter size methods of the 1st and 2 piston section (8b, 8a) differ 
mutually, the volume of a 1st and 2 actuation room (38 39) also differs mutually. That is, the capacity of 
a cam-plate mold compressor changes with closing motion actuation of a closing motion valve (41). As 
stated above, the diameter size method of the 1st and 2 piston section (8b, 8a) is changed mutually. With 
and a simple means to open and close the bypass way (40) which makes an inhalation way (24, 38a, 27, 
29) and a repressing free passage way (28, 30, 31) open for free passage Since the variable-capacity 
device of a cam-plate mold compressor is realizable, manufacturing cost lifting of a cam-plate mold 
compressor can be controlled. 

[0009] In invention according to claim 2, the diameter size method of the 1st piston section (8b) is 
characterized by being smaller than the diameter size method of the 2nd piston section (8a). In invention 
according to claim 3, a bypass way (40) is characterized by being formed in housing (1, 2, 3, 4). In 
addition, the sign in the parenthesis of each above-mentioned means shows response relation with the 
concrete means given in an operation gestalt mentioned later. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which shows this invention in 
drawing is explained. 

(The 1st operation gestalt) The cam-plate mold compressor concerning this operation gestalt is a thing at 
the time of using for the refrigerating cycle which uses a refrigerant with the high working pressure of a 
carbon dioxide (C02) etc., and drawing 1 shows the shaft-orientations cross section of the cam-plate 
mold compressor (it is only hereafter called a compressor.) concerning this invention. 
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[001 1] 5 is the revolving shaft which obtains the driving force from external driving sources (engine for 
car transit etc.), and rotates through the electromagnetic clutch which is not illustrated, and this 
revolving shaft 5 is held pivotable by the radial bearing 13 and 14 and thrust bearing 1 1 and 12 which 
have been arranged at cylinder blocks (housing) 2 and 3. Here, radial bearing 13 and 14 opposed the 
load of the perpendicular direction of a revolving shaft 5, and thrust bearing 1 1 and 12 has opposed the 
axial load of a revolving shaft 5. 

[0012] In a cylinder block 2 and 3, centering on a revolving shaft 5, parallel, and a revolving shaft 5, 
Cylinders 9a and 9b are formed in the location equally divided into three in the hoop direction, and 
cylinder 9b is formed for cylinder 9a with a total of six three at the cylinder block 2 side at the three and 
cylinder block 3 side. Moreover, two or more 1st actuation rooms 38 and 2nd actuation rooms 39 are 
formed in both the cylinders 9a and 9b for the dual leadership piston 8 which has the 1st and 2 piston 
sections 8b and 8a from which a diameter size method differs on shaft-orientations order both sides, 
respectively of an insertion **** cage, this dual leadership piston 8, and both the cylinders 9b and 9a. In 
addition, with this operation gestalt, since the diameter size method of 1st piston section 8b is larger than 
the diameter size method of 2nd piston section 8a, the volume of the 1st actuation room 38 becomes 
larger than the volume of the 2nd actuation room 39. 

[0013] The dual leadership piston 8 is driven with the specified quantity ****** cam plate 6 to the 
revolving shaft combined with the revolving shaft 5, and this cam plate 6 changes rotation of a revolving 
shaft 5 into a reciprocating motion, and it makes the dual leadership piston 8 reciprocate in both cylinder 
9a and 9b. In addition, between the cam plate 6 and the dual leadership piston 8, the shoe 7 of a couple 
is arranged so that both may exercise smoothly, and three dual leadership pistons 8 are arranged at the 
circumference of a revolving shaft 5, as shown in drawin g 2 and 3. 

[0014] The inhalation opening 24 which inhales the refrigerant which flowed into the cylinder block 2 
the evaporator of the refrigerating cycle which is not illustrated is formed, and this inhalation opening 24 
is open for free passage to cam-plate room 38a which both the cylinder blocks 2 and the cam plate 6 
formed in three rotate. Moreover, the valve plates 15 and 16 which blockade both the actuation room 38, 
the suction valve portions 21 and 22 which prevent the back run of the refrigerant inhaled in 39, and 
both the cylinders 9a and 9b are arranged at the end face of both the cylinder blocks 2 and 3. It is fixed 
to the valve plate 15 with the bolt with which the valve basalia 18 to which the inhalation opening 34 
which is open for free passage to cylinder 9a, and a delivery 35 regulate the maximum opening of the 
discharge valve 17 which prevents the back run of the refrigerant breathed out from the actuation room 
39 in the delivery 35 of the opposite hand of formation **** cage and cylinder 9a, and this discharge 
valve 17 to a valve plate 15 is not illustrated. Similarly the inhalation opening 25 and the delivery 26 
which are open for free passage to cylinder 9b are formed in the valve plate 16, and it is fixed to the 
valve plate 16 with the bolt with which a discharge valve 19 and the valve basalia 20 are not illustrated 
in the delivery 26 of the opposite hand of cylinder 9b. 

[0015] In addition, a valve plate 15 and a discharge valve 17 are pinched by the front housing 1 and the 
cylinder block 2, and are ******( e d) by the bolt 37. Similarly, a valve plate 16 and a discharge valve 19 
are pinched by the rear housing 4 and the cylinder block 3, and are ******( e d) by the bolt 36. In the 
front housing 1, the shaft sealing 10 which prevents that a refrigerant leaks from the clearance between 
the front housing 1 and a revolving shaft 5 to the exterior has been arranged, and this shaft sealing 10 
has prevented the leakage of a refrigerant in contact with end-face 10b of ring 10a pressed fit in the 
revolving shaft 5. And the inhalation opening 34, the front intermediate pressure room 31 open for free 
passage and the delivery 35, and the regurgitation room 32 open for free passage are formed in the front 
housing 1. 

[0016] In addition, as the front intermediate pressure room 31 is shown in drawing 2 , the refrigerant is 
distributed to three inhalation openings 34 formed in the front housing 1, and the regurgitation room 32 
gathers the refrigerant breathed out from three deliveries 35 formed in the front housing 1, and carries 
out the regurgitation of the refrigerant to the condenser of the refrigerating cycle which is not illustrated 
from the delivery 23 formed in the front housing 1. 

[0017] Moreover, as shown in the rear housing 4 at drawing 1 , the inhalation opening 25, the 
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inhalatorium 27 open for free passage and the delivery 26, and the rear intermediate pressure room 28 
open for free passage are formed, and the inhalatorium 27 is open for free passage with cam-plate room 
38a with the free passage way 29. Furthermore, the rear intermediate pressure room 28 is open for free 
passage with the front intermediate pressure room 3 1 of the front housing 1 with the free passage way 30 
formed in cylinder blocks 2 and 3. 

[0018] In addition, the inhalatorium 27 has distributed the refrigerant to three inhalation openings 25 
formed in the rear housing 4, and the rear intermediate pressure room 28 gathers the refrigerant breathed 
out from three deliveries 26 formed in the rear housing 4, and it is making the free passage way 30 open 
it for free passage, as shown in drawin g 3 . Moreover, 40 is a bypass way (formed in the broken-line 
section and space back side.) which makes cam-plate room 38a and the free passage way 30 open for 
free passage, and 41 is the non-energizing **** type solenoid valve (closing motion valve) 41 which 
opens and closes the bypass way 40. This solenoid valve 41 consists of stopper section (fixed iron core) 
41c which opposes plunger 41b which serves both as yoke housing section 41a which makes the 
magnetic path of the solenoid valve 41 united with the cylinder block 2, and the valve element which 
opens and closes the bypass way 40 and a moving core (plunger), and plunger 41b, coil-spring 41 d for 
the returns of plunger 41b, and exiting coil 41e. 

[0019] And as shown in drawing 4 , it is controlled by the control unit 42 and the signal from the coolant 
temperature sensor which detects the circulating water temperature which flows into the heater core for 
heating which is not illustrated, and the air conditioning sensor S which detects information required to 
control air conditioners, such as a sensor, whenever [ vehicle outdoor temperature sensor or vehicle 
room air temperature ] is inputted into this control unit 42, and the solenoid valve 41 is controlling said 
electromagnetic-clutch EC and solenoid valve 41 based on these signals. 

[0020] In addition, after extent time amount passed the solenoid valve 41 several seconds (about 2 - 3 
seconds) an aperture and after that in connection of an electromagnetic clutch and coincidence, it 
controlled by this operation gestalt to close a solenoid valve 41, and the displeasure of the crew at the 
time of electromagnetic-clutch connection is controlled. Next, actuation of the compressor concerning 
this operation gestalt is described. 

1. Maximum Discharging Volume Operation (Condition Which Closed Solenoid Valve 41) 
The low-pressure refrigerant (this operation gestalt about 35 kgf/cm2) inhaled from the inhalation 
opening 24 is breathed out by the rear intermediate pressure room 28, after being inhaled at the 1st 
actuation room 38 through cam-plate room 38a, the free passage way 29, an inhalatorium 27, and the 
inhalation way that results in the inhalation opening 25 and compressing even intermediate pressure 
(this operation gestalt about 60 kgf/cm2). Furthermore, a refrigerant is inhaled at the 2nd actuation room 
39 through the free passage way 30, the front intermediate pressure room 31, and the repressing free 
passage way that results in the inhalation opening 34. Then, a refrigerant is compressed to a discharge 
pressure (this operation gestalt about 1 10 kgf/cm2) at the 2nd actuation room 39, and carries out the 
regurgitation to the compressor exterior from a delivery 23 through the regurgitation room 32. 
Therefore, two steps of refrigerants are compressed at the 1st actuation room 38 and the 2nd actuation 
room 39 (refer to drawing 1 ). 

[0021] 2. Variable-Capacity Operation (Condition Which Opened Solenoid Valve 41) 
It is inhaled at the 1st actuation room 38 through cam-plate room 38a, the free passage way 29, an 
inhalatorium 27, and the inhalation opening 25, even intermediate pressure is compressed, and the low- 
pressure refrigerant inhaled from the inhalation opening 24 is breathed out by the rear intermediate 
pressure room 28. However, since the bypass way 40 is open, rear intermediate pressure room 28 
internal pressure becomes equal to cam-plate room 38a internal pressure (inlet pressure). 
[0022] Thereby, since the work of compression in the 1st actuation room 38 turns into lost work, after 
being inhaled at the 2nd actuation room 39 through cam-plate room 38a, the free passage way 30, the 
front intermediate pressure room 31, and the inhalation opening 34, the refrigerant inhaled from the 
inhalation opening 24 is compressed at the 2nd actuation room 39, and is breathed out by the 
compressor exterior from a delivery 23 through the regurgitation room 32. And since the volume of the 
2nd actuation room 39 is smaller than the volume of the 1st actuation room 38, the amount of 
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refrigerants breathed out from a delivery 23 (inhaled by 2nd actuation room 39), i.e., a mass flow rate, 
decreases (refer to drawing 5 ). 

[0023] Next, the description of this operation gestalt is described. According to this operation gestalt, 
the bypass way 40 which makes cam-plate room 38a and the free passage way 30 open for free passage 
is formed, and with a simple means to open and close this bypass way 40, since a good capacity device 
is realizable, manufacturing cost lifting of the two-stage compression-type cam-plate mold compressor 
which has a variable-capacity function can be controlled. 

[0024] (The 2nd operation gestalt) This operation gestalt did not open and close the bypass way 40 
directly with a solenoid valve 41, but as shown in drawing_6 , it carried out closing motion actuation of 
the valve element 42 which opens and closes the bypass way 40 directly indirectly with the solenoid 
valve 41 (it considered as the pilot type). That is, a valve element 42 forms the free passage way 44 
which makes the rear intermediate pressure room 28 open for free passage the end side of the cylinder 
43 contained possible [ a reciprocating motion ], and the free passage way 45 which makes the 
regurgitation room 32 open an other end side for free passage, and arranges a solenoid valve 41 in the 
free passage way 45. In addition, 46 is a coil spring for the returns of a valve element 42. 
[0025] Next, actuation of this operation gestalt is described. Unlike the 1st operation gestalt, a solenoid 
valve 41 is opened at the time of the maximum discharging volume operation. Thereby, the discharge 
pressure in the regurgitation room 32 acts on the other end side of a valve element 42, overcomes the 
elastic force of a coil spring 46, moves a valve element 42 rightward [ space ], and closes the bypass 
way 40. Therefore, the maximum discharging volume operation can be performed. 
[0026] On the other hand, a solenoid valve 41 is closed at the time of variable-capacity operation (refer 
to drawing. .7 ). Thereby, since the discharge pressure in the regurgitation room 32 stops acting on the 
other end side of a valve element 42, a valve element 42 moves leftward [ space ] according to the 
elastic force of a coil spring 46. Therefore, since the bypass way 40 opens, variable-capacity operation 
can be performed. By the way, with an above-mentioned operation gestalt, although the bypass way 40 
was formed in the cylinder block 2, external piping which makes cam-plate room 38a and the free 
passage way 30 open for free passage can be arranged out of a cam-plate mold compressor, and this 
invention can be carried out also as a bypass way 40. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the axial sectional view of the cam-plate mold compressor concerning the 1st operation 
gestalt. 

[Drawing 2] It is the front view which looked at the front housing 1 from the cam-plate room 38a side. 
(DrawingJJ It is the front view which looked at the rear housing 4 from the cam-plate room 38a side. 
[Drawing4] It is the block diagram showing the control system of a cam-plate mold compressor. 
[Drawing 5] It is the axial sectional view of the cam-plate mold compressor in which the time of 
variable-capacity operation is shown. 

[DrawingJJ It is the axial sectional view of the cam-plate mold compressor concerning the 2nd 
operation gestalt. 

[Drawing,!] It is the axial sectional view of the cam-plate mold compressor in which the time of 
variable-capacity operation is shown. 
[Description of Notations] 

1 - 2 Front housing, 3 - A cylinder block, 4 - Rear housing, 5 [ - A dual leadership piston, 9a, 9b / ~ 
Cylinder, ] ~ A revolving shaft, 6 - A cam plate, 7 - A shoe, 8 10-11 Shaft sealing, 12-13 Thrust 
bearing, 14 - Radial bearing, 15 16 [ - Discharge valve, ] - A valve plate, 17 - A discharge valve, 18 - 
- Valve basalia, 19 20 [ - Inhalation opening, ] - 21 Valve basalia, 22 - A suction valve portion, 23 - 
A delivery, 24 25 [ - A medium room, 29 / - A free passage way, 30 / - A free passage way, 31 / - A 
medium room, 32 / - A regurgitation room, 34 / ~ Inhalation opening, 35 / - 36 A delivery, 37 / - A 
bolt, 38 / - The 1st actuation room, 39 / - The 2nd actuation room, 40 / - A bypass way, 41 / - 
Solenoid valve. ] - Inhalation opening, 26 - A delivery, 27 - An inhalatorium, 28 
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DRAWINGS 



[Drawing.!] 




[Drawing. 3] 
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